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human genome in order to create high density SNP raaps demonstrating that the techniques 
described in the specification are easily scalable and can be used for mapping a genome. 
Exemplary large maps that have been completed include a region of chromosome 12 approaching 
10MB and an approximately 5MB region on chromosome 13q31-33, 

Moreover, further downstream, for several of these regions genotyping and association 
analysis to detect disease loci have already been successfully carried out using the maps. For 

example, in the latter (chr, 13q31-q33) region, the present method was used to generate a high 

I 

density SNP map having a heterozygosity rate of at least 0.18- The frequency of SNPs was 
determined, confirming said heterozygosity rate, and genotyping and association analysis with 
schizophrenia was carried out using 132 SNPs at an average density of 35kb. Subsequently, 
Applicants succeeded in identifying statistically significant associations of SNP alleles with 
disease and identified candidate diseases gencis located in said cluomosomal region, 

n. specification 

In the Office Action mailed January 10, 2001, the Examiner requested that the trademark 
TWEEN 20 be capitalized and the generic Icitninology be provided. Applicants have amended 
the specification in accordance with the Examiner's request. 

In the telephonic interview of March 29, 2001, the Examiner requested that the current 
status of cited applications be updated in the specification. In accordance with the Examiner's 
request. Applicants have amended the specification to reflect the fact that U.S. Patent 
Application Serial Number 09/058,746 is now US, Patent Number 6,022 Jl 6 and U.S. Patent 
AppHcation Serial Number 08/996,306 is now U.S. Patent Number 5,945,522. 

in. Rejection of Clauns 86-105 Under 35 U.S.C. Si 12. first paragrap h 

Claims 86-105 were rejected under the first paragraph of 35 U.S.C. §112 on the assertion 
that the terminology "biallelic markers" required that the markers be located within a gene. As 
acknowledged by the Examiner in the interview summaiy mailed March 29, 2001, the 
replacement of the terminology "t)iallelic markers" with the terminology "single nucleotide 
polymorphisms" in the claims as amended above renders these concerns moot. 



-6- 



04/10/01 11:11 FAX 



[2]009/014 



o 



Appl. No. 
Filed 



09/463,075 
January 14, 2000 



Furthermore, as requested by the Exairdner, Applicants have amended the claims to 
specify that the nucleic acid library is a human nucleic acid library. 

rV. Rejection of Claims 86-105 Under 35 U.S.C. $112. Second Paragraph 

Claims 86-105 were rejected under fhe second paragraph of 35 U.S.C. §112 on the 
assertion that the claims were unclear and missing essential steps because it was unclear how it 
was detemiined that the sequence differences were located within genes. As discussed above and 
acknowledged by the Examiner in the interview simunaxy mailed March 29, 2001, tliese 
concerns are rendered moot in view of the claims as amended above. 

Claim 87 was rejected imder the second paragraph of 35 U.S^C §1 12 on the assertion that 
the terminology "minimally" was unclear. Applicants maintain that the terminology "minimally 
overlappling" is a standard terra recognized by those skilled in the art and that Claim 87 is 
patentable as written. However, solely for the pujposes of expediting the prosecution of the 
present Application, Claim 87 has been cancelled. Applicants maintain fiill rights to pursue the 
subject matter of Claim 87 in related applications without limitation. 

Claims 102-105 were rejected under the second paragraph of 35 XJ.S.C. §112 on the 
assertion that the terminology "proximity" was indefinite. This terminology has been deleted in 
the claims as amended above. Applicants note that the terminology *'in linkage disequilibrium 
with one another" which has been added to Claim 102 is supported throughout the specification, 
including at page 2, lines 29 through 32, page 33, Ime 14 tiarough page 38, line 31, and page 42, 
line 36 through page 43, line 2. 



In view of the foregoing, it is submitted that the claims are in condition for allowance. 
Reconsideration and withdrawal of the rejections is respectfully requested. Should the Examiner 
have any questions regarding this matter he ia invited to telephone the midersigned so that the 
questions may be resolved. 

The specific changes to the specification and the amended claims are shown on a separate 
set of pages attached hereto and entitled VERSION WITH MARKINGS TO SHOW 
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CHANGES MADE , which follows the signature page of this Amendment. On this set of pages, 
the insertions are double urtderliaed while the d e l e tiono ar e otrick e n through . 

I 

Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No. 1 1-1410. | 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated; Pr^-^i iD. T^ml By: 

' Daniel Hart 

Registration No. 40,637 
Attorney of Record 
620| Newport Center Drive 
Sixteenth Floor 
Newport Beach, CA 92660 
(619)235-8550 
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IN THE SPECIFICATION: 



The paragraph beginning on pa.ge 17^ line 5 has been amended as follows; 

Alternatively, the genomic DNA may be inserted into BAG vectors which possess both a 
high copy number origin of replication, which facilitates the isolation of the vector DNA, and a 
low copy number origin of rephcation. Cloning of a genomic DNA insert into the high copy 
number origin of replication inactivates the origin sucli that clones containing a genomic insert 
replicate at low copy number. The low copy number of clones having a genomic insert therein 
permits the inserts to be stably maintained, )u additioJa^ selection procedures may be designed 
which enable low copy number plasmids (i-e. vectors having genomic inserts therein) to be 
selected. Such vectors and selection procedures are described in the U.S, Patent Application 
entitled "High Throughput DNA SeqiLencing Vector" (GENSET.015A, Serial No. 09/058,746. 
now U.S. Patent Number 6.022,716) ;> the disclosure of which is incorporated herein by reference. 

The paragraph beginning on page 20, line 20 has been amended as follows: 

Alternatively, BAC snbcloning may be perfortcied using vectors which po$$e$s botli a 
high copy number origin of replication, which faciHtaies the isolation of the vector DNA, and a 
low copy number origin of replication. Cloning of a genomic DNA fragment into the high copy 
number origin of replication inactivates the origin such that clones containing a genomic insert 
replicate at low copy number. The low copy number of clones having a genomic insert therein 
permits the inserts to be stably maintained. In addition, selection procedures may be designed 
which enable low copy number plasmids (i.e. vectors having genomic inserts therein) to be 
selected. In a preferred embodiment, BAC subcloning' will be performed in vectors having the 
above described features and moreover enabling high throughput sequencing of long fragments 
of genomic DNA. Such high throughput high quahty sequencing may be obtained after 
generating successive deletions witlnn the subcloned fragments to be sequenced, using 
transposition-based or enzymatic systems. Such vectors are described in the U,S. Patent 
Application entitled "High Throughput DNA Sequencing Vector" (GENSET.OISA Serial No, 
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09/058.746 . now U.S. Patent Number 6>022,716) , the disclosure of which is kicoxporated herein 
by reference. 

The paragraph beginning on page Zl, lime 19 has been amended as foUow$: 

As a preferred alternative to sequencing the lends of an adequate niamber of BAC 
subclones, the above mentioned high thjoughpat deletiob-based sequencing vectors,, which allow 
the generation of a high quality sequence mformation covering fragments of ca. 6kb, may be 

used. Havmg sequence fragments longer than 2.5 or 3kb enhances the chances of identifying 

i 

biallelic markers therein. Methods of constructing and sequencing a nested set of deletions are 
disclosed in the U.S. Patent Application entitled "Higii Throughput DNA Sequencing Vector" 
(GENSET.015A, Serial No. 09/058,746 ^ now U.S. Pat^t Number 6.022,716) , the disclosure of 
which is incorporated herein by reference. 

The paragraph beginnuig on page 49, line 27 has been amended as follows: 

In practice this microsequencing analysis is perfonned as follows. 20 ]il of the 
microsequencing reaction is added to SO ^il of capture buffer (SSC 2X, 2,5% PEG 8000, 0.25 M 
Tris pH7.5, L8% BSA, 0,05% Twe^^r -TWEEN^ 20 rnolvoxvethvlene (20^ sorbitan 
monopalmitate) ) and incubated for 20 minutes on a raicrctiter plate coated with streptavidin 
(Boehxinger). The plate is rinsed once with washing buffer (0.1 M Tris pH 7,53 0.1 M NaCl, 
0,1% Tween 20). 100 |nl of anti-fluoresccin antibody conjugated with phosphatase alkaline, 
diluted 1/5000 in washing buffer containing 1.8% BSiA is add^d to the microtiter plate. The 
antibody is incubated on the microtiter plate for 20 minutes. After washing the raicrctiter plate 
foiu- times, 100 ^1 of 4-methylumbelliferyl phosphate (Sigma) diluted to 0.4 mg/ml in 0,1 M 
diethanolamine pH 9-6, lOmM MgClj are added. The detection of the microsequencing reaction 
is carried out on a fluorimeter (Dynatech) after 20 minutes of incubation. 

The paragraph beginning on page 52, Itae 8 has been amended as follows: 

Examples 15-23 illustrate the appUcation of the above methods using biallelic markers to 
identify a gene associated with a complex disease, prostate cancer, within a ca. 450 kb candidate 
region. Additional A dditional details of the identification of the gene associated with prostate 
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cancer are provided in flie U.S. Patent Applicati;on entitled "Prostate Cancer Gene" 
(GENSET.OISA, Serial No. 08/996,306 . now U.S. P atdht Number 5,945-522V the disclosure of 
which is incoiporated herein by reference, ' [ i 



IN THE CLAIMS : ! 

86. .(Amended) A method of ;obtaining ^ plurality of biallelio markerc sinele 
nucleotide polvmorobisms comprising the steps of: ' 

(a) obtaining a human nucleic acid librarVj comprising a plurality of genomic DNA 
fragments comprising gontaining the full hxunkn genome or a portion thareof of thg 
human genome comprising at least liOQIcb : 

I 

(b) determining the order of said plm ality of genomic DNA fragments in the 
genome; : 

(c) d e terminiiig tho ooquonoo of s eouencing selected regions of said plurality of 
genomic DNA fragments; and 

(d) identifying nucleotides iu said phirCTli|t3 i r of gonomic DNA frggmonto selected 



regions which vary between individuals, thereby 



nucleotide pplvmorphismfi: wherem smd uIuralL of single nucleotide Dolvmomhisina 



comprises single nucl eotide polvm orphisms havihg a heterozygosity rate of at least about 



0.18 and having a mean inter-m^ker spacing of 



Idefiuing a set o f biall e lic mark e rs single 



87. Cancellfirl 

88. (Amended^ The method of Claim 86, fiiiiiier comprising identifying one bialleUo 
taarig^ single nucleotide tjolvmornhism nerigetmmin DI^^A frag m ent. 

89. (Amended) The method of Claim 86, fuither coroprising identi^g two or more 
biallolio markoro single nucleotide polvmomhisi-ns per gfenomic DNA fragment. 

90. Cancelled. 



91. 



Cancelled. 



ess than 5Qkh. 



92. (Amended), The method of Claim 86, further comprising selecting biallelic 
^^ ^'^Q ' ^ " single nucleo tide polvmorphisi-nfi having a heterozygosity rate of atl o a o t about 0.32. 

93. (Amended) The method of Claim 86, fiirther cOTOpri$ing selecting bialleho 
^^^^ ' ^ ^ '^o smgle nucle otide polymorphisms having a heterozygosity rate of at least about 0.42. 
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94. (Amended^ The method of Claim 86, wherein said identifying step comprises 

aucleotidc polvmoiphisms- 



identifying at least about 2 0,000 biallelio markorG - singlel 

97. (Amended) The method of Claim 86, further comprising determining the position 
of said biollohc maric e rs single nucleotide p'olvmorphisTirks along the genome or a portion ther e of 
of the genome . 

98, (Amended) The method of Claim 86, further comprising obtaining pluralities of 
biall o lic marfc e fs -single nucleotide polvnlordhisms such that each mark e $ =" single nucleotide 
polymorphism is in linkage disequilibrium with at leak one of said identified raarkero single 
nucleotide polymorphism . 

102, (Amended) The method of Claim 86, further comprising the step of identifying 
one or more groups of biallolio mork e rp - single nucleotide nolvmorphisms which are in prox - imi^ - 



(21014/014 



to one anoth e r in th e g e nom o linkage disequilibrium with one another. 



103. (Amended) The method of piaim 86, fjlrfher comprising the step of identifying 
one or more groups of biall e lic mark ors single nucleotide polymorphisms which aro - in - proximity^ 



to ono another in tho gonomo, w herein the biall e lic maj^^^ efs- s ingle nucleotide polvmorohisms in 



each of these groups arc located within a genoraic region spanning from 1 to 5kb. 

104. (Amended) The method of Claim 86^ llrthcr comprising the step of identifying 

tile- 



one or more groups of biallolic markoro single nucleoli 



to one another in tho gonomo, w herein the biall e lic mark e gs -siggle nucleotide polymorphisms in 
each of these groups are located withia a genomic regio:[L spanning from 50 to 150kb. 

105, (Amended) The method of Claim 86, flnrther comprising the step of identifying 
one or more groups of b iaDdic markerc single uncleotidle polymorphisms which aro in proximit^^ 



polymorphisms which are in proximity 



to on e atiother in the gonom®j w herein the biall e lic matrkera single nucleotide polymorphisms in 



each of these groups are located within a genomic region spanning more than 1Mb 
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